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Information processing device, information processing method, and 
computer-readable recording medium recorded with program for executing this 
method on a computer. 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

"This invention relates to an information processing device equipped 
with a commLNmtion function such as a portable telephone, or portable 
information processir^g^erminal etc., an information processing method, and a 
computer-readable recordlFiq medium recorded with a program for executing 
this method on a computer. ^ 

Description of the prior Art: 

In recent years, portable information processing devices equipped with 
communications functions such as a portable telephone or a mobile computer 
etc. have become widespread, and can be easily carried by a user while on the 
move so that communication using this information processing device is 
possible anywhere. Portable telephones, in particular, are required to be both 
compact and lightweight, and are expected to fulfill the role of a 
communications tool for handling various information such as e-mail etc. in 
addition to handling conversations. 

With portable telephones, conversation takes place with part (the 
speaker portion) of the portable telephone in contact with a persons ear. It is 
therefore difficult to look at a display screen, which is usually located in the 
vicinity of the speaker portion, during a conversation. This gives rise to the 
problem that telephone numbers and other information stored in the portable 
telephone cannot be^'displayed at the display screen and the contents of the 
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display screen cannot be confirmed while a conversation is taking place. 

As it is necessary for the portable telephone to be small, the display 
screen for displaying information is by necessity small, and the amount of 
information that can be displayed at one time is therefore limited. In particular, 
when a large amount of information, or hierarchical information is viewed at the 
display screen of a portable telephone, it is necessary to change the contents 
displayed at the screen every time, with this operation being especially 
complex. 

•Mn order to resolve the problems of the related art described above, it is 
the object of m&^^esent invention to provide an information processing device, 
information processin^v^ethod. and computer-readable recording medium 
recorded with a program for^e^ut^ method on a computer capable of 
improving user friendliness when confirmiQg the content of a display displayed 

at the information processing device. 

■4 

SUMMARY OF THE INVENTION 

In order to resolve the aforementioned problems and achieve the 
aforementioned object, an information processing device of the present 
invention comprises display means for displaying characters, symbols, and 
images, wireless communication means for receiving data from another 
information processing device by wireless communication, and display control 
means for controlling the display controller and displaying the same content as 
part of or the whole of content displayed at a display screen of another 
information processing device based on data received by the wireless 
communication means. 

According to the present invention, the content displayed can be easily 
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confirmed even when the display screen of the other information processing 
device cannot be seen or is difficult to see. 

*""With^"^the.jnf processing device of the present invention, 

content displayed by the^^^^d+SRla^ means can be information relating to 
remaining charge of a battery of the oUfeNqfo^ processing device. 

According to the present invention, charge>ernaining for a battery of 
the other information processing device can be easily confirrhed^en when 
the display screen of the other information processing device cannot bese^ 
or is difficult to see: 

With the information processing device of the present invention, 
content displayed by the display means can be information relating to a 
communication state while the other information processing device 
communicates with an external device. 

According to the present invention, a communication state (radio 
sensitivity) of the other information processing device can be easily confirmed 
even when the display screen of the other information processing device 
cannot be seen or is difficult to see. 

Further, an information processing device of the present invention 
comprises display means for displaying characters, symbols, and images, 
wireless communication means for receiving data from another information 
processing device by wireless communication, and display control means for 
controlling the display controller and displaying content, differing to content 
displayed at a display screen of another information processing device, and 
content relating to the content displayed at the display screen of the other 
information processing device, based on data received by the wireless 
communication means. 
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According to the present invention, display content displayed at the 
display screen of the other information processing device and content relating 
to this display content can be viewed at the same time. 

Moreover, with the information processing device of the present 
invention, content displayed by the display means is content relating to 
information present at a lower level to the level of the content displayed at the 
display screen of the other information processing device. 

According to the present invention, display content displayed at the 
display screen of the other information processing device and content of a 
lower level of this displayed content can be viewed at the same time. 

Further, an information processing device of the present invention can 
be worn on a person's arm. 

According to the present invention, portability is easily achieved and a 
person can view the display screen simply by lifting their arm. 

An information processing method of the present invention comprises 
the steps of receiving data from another information processing device, and 
displaying the same content as part of or the whole of content displayed at a 
display screen of the other information processing device based on data 
received in the receiving step. 

According to the present invention, the content displayed can be easily 
confirmed even when the display screen of the other information processing 
device cannot be seen or is difficult to see. 

Still further, an information processing method of the present invention 
comprises the steps of receiving data from another information processing 
device, and displaying content, differing to content displayed at a display 
screen of the other information processing device, and content relating to the 
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content displayed at the display screen of the other information processing 
device, based on data received in the receiving step. 

According to the present invention, display content displayed at the 
display screen of the other information processing device and content relating 
to this display content can be viewed at the same time. 

Moreover, with the information processing method of the present 
invention, content displayed in the display step is content relating to 
information present at a lower hierarchical layer of the content displayed at the 
display screen of the other information processing device. 

According to the present invention, display content displayed at the 
display screen of the other information processing device and content of a 
lower hierarchical layer of this displayed content can be viewed at the same 
time. 

Moreover, a computer-readable recording medium of the present 
invention is recorded with a program for executing the method on a computer. 

According to the present invention, by recording a program executable 
by a computer, this program can be read by a machine and the method can 
therefore be implemented by a computer. 

According to the present invention, an information processing device 
comprises a display to display characters, symbols, and images, a wireless 
communication equipment to receive data from another information processing 
device by wireless communication, and a display controller to control the 
display and to display the same content as part of or the whole of content 
displayed at a display screen of another information processing device based 
on data received by the wireless communication equipment. 

According to the present invention, an information processing device 
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comprises a display to display characters, symbols, and images, a wireless 
communication equipment to receive data from another information processing 
device by wireless communication and a display controller to control the 
display and to display content, differing to content displayed at a display screen 
of another information processing device, and content relating to the content 
displayed at the display screen of the other information processing device, 
based on data received by the wireless communication equipment. 



A preferred form of the present invention is illustrated in the 
accompanying drawings in which: 

FIG. 1 is a view illustrating an example configuration of an information 
processing system including an information processing device of this 
embodiment; 

FIG. 2 is a block diagram showing an example hardware configuration 
for the information processing devices (portable telephone and wristwatch type 
information processing device ) of this embodiment; 

FIG. 3 is a flowchart showing an example of a processing procedure 
for information processing devices of this embodiment; 

FIG. 4 is a view illustrating content of display screens of the 
information processing devices (portable telephone and wristwatch type 
information processing device) of this embodiment; 

FIG. 5 is a view illustrating content of further display screens of the 
information processing devices (portable telephone and wristwatch type 
information processing device) of this embodiment; 

FIG. 6 is a view illustrating content of still further display screens of the 
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information processing devices (portable telephone and wristwatch type 
information processing device) of this embodiment; and 

FIG. 7 is a view illustrating content of other display screens of the 
information processing devices (portable telephone and wristwatch type 
information processing device) of this embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

following is a detailed description, with reference to the appended 
drawings, of arhsqformation processing device, an information processing 
method, and a computeNceadable recording medium recorded with a program 
for executing this method on a coqputer of this invention. 
Information processing system configuration. 

FIG. 1 is a view illustrating an example configuration of an information 
processing system including an information processing device of this 
embodiment. In FIG. 1, the information processing system comprises a first 
information processing device (portable telephone) 100, a second information 
processing device (wristwatch-type information processing device) 101, and a 
relay station (base station) 102 communicating with the first information 
processing device (portable telephone) 100. 

tirst information processing device (portable telephone) 100 is an 
information proces&ingdevice capable of performing either bi-directional or 
mono-directional communicatibns^th other portable telephones, PHS, mobile 
personal computers,^ pocket bleepers efe^^d the relay station (base station) 
102. The content of communication with the relay^st^atlon (base station) 102 for 
a portable telephone etc. can be implemented using the related art and a 
detailed description is therefore omitted. Further, a display^-qf the first 
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informatiorT^-o^essing device, (portable telephone) 100 is equipped with a 
display screen 110 fof^disBlaying the various character, symbol and image 
information. 

The second information processing device (wristwatch-type information 
processing device) 101 does not communicate with the relay station (base 
station) 102 but does perform short distance wireless communication with the 
first information processing device (portable telephone) 100, and is a device in 
itself. The second information processing device 101 of this embodiment is a 
wristwatch type information processing device and is normally worn on an 
owners (users) arm. In this way, it can then be determined whether or not the 
distance between the owner (user) and the first information processing device 
100 is a distance where short distance wireless communication is possible. 

^^rther, a display of the second information processing device 
(wristwatch-typ^sQformation processing device) 101 is equipped with a display 
creen 120 for displaylhg^he various character, symbol and image information. 



The second information processing device 101 is by no means limited to a 
wristwatch type information processing device, and can be any type of 
Information processing device that can nomTally be carried by the owner (user) 
of the first information processing device, such as/N. for example, . a 
pendent type device hanging from a person's neck or^as^evice worn on a 
person's clothes. ' ^ 

For example, "Bluetooth" can be employed as the short distance 
wireless communication technology for communication between the first 
information processing device (portable telephone) 100 and the second 
information processing device (wristwatch-type information processing device) 
101. With "Bluetooth", the frequency band is 2.45GH2, the range within which 



8 



99_780US.doc 



a connection can be made is 10m, and the transfer rate is 1Mbps. Various 
equipment such as portable telephones, portable personal computers and 
peripheral equipment etc. can then be connected if a port conforms to 
"Bluetooth". 

Information processing device configuration. 

Next, a description is given of the hardware configuration of the first 
information processing device (portable telephone) 100 and the second 
information processing device (wristwatch-type information processing device) 
101. FIG. 2 is a block diagram showing an example hardware configuration for 
the first and second information processing devices (portable telephone and 
wristwatch type information processing device ) of this embodiment. 

In the block diagram of FIG. 2, the first information processing device 
(portable telephone) 100 comprises a controller 200, a transceiver 201, a data 
exchange unit 202, an audio processor 203, a speaker 204, a microphone 205, 
switches 206, a display unit 207, a memory unit 208, and a wireless 
transceiver 209. 

The controller 200 consists of, for example, a CPU etc., and controls 
the device as a whole. The transceiver 201 consists of a communication unit or 
modem, etc., and communicates with the relay station (base station) 102. 
Further, the data exchange unit 202 converts data received from the 
transceiver 201 into data capable of being subjected to audio processing by 
the audio processor 203 and conversely converts data having undergone 
audio processing at the audio processor 203 into data capable of being 
transmitted by the transceiver 201 . 

The audio processor 203 also converts data sent from the data 
exchange unit 202 into audio data capable of being outputted from the speaker 
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204 and alternatively converts audio inputted from the microphone 205 into 
data for transmission to the data exchange unit 202. The speaker 204 is for 
outputting audio and the microphone 205 is for inputting audio. 

The switches 206 are for carrying out various operations with respect 
to the information processing device and consist of, for example, a keyboard, 
or touch-sensitive panel, etc, and consist of a numeric key pad and power 
switch, etc. in the case of a portable telephone. The display unit 207 is a TFT 
liquid crystal display etc., and displays operation content and operation results 
etc., at the display screen 1 1 0 shown in FIG. 1 . 

--<lTie memory 208 consists of various ROM and RAM, etc.. and stores 
programs execufed-tiythe controller 200 and various data (including telephone 
book data in the case ofa^^ojjable telephone). The wireless transceiver 209 
administers communication with the^econd information processing device 
(wristwatch-type information processing device) nTh^ 

The functions of each of the transceiver 201 , data exchange unit 202, 
audio processor 203 and wireless transceiver 209 are implemented by the 
execution of instruction processing by the controller 200 in accordance with 
instructions described in programs recorded on recording media of the memory 
unit 208, etc. 

The second information processing device (wristwatch-type information 
processing device) 101 comprises a sub-controller 210. sub-transceiver 211, 
sub-display unit 212, sub-switches 213 and sub-memory 214. 

The controller 210 consists of, for example, a microprocessor of a CPU 
etc., and controls the entire sub-unit. The wireless transceiver 21 1 administers 
communication with the first information processing device 100, i.e. receives 
data from the portable telephone 100 via wireless communication. The 
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functions of . each part of the transceiver 211 are implemented by the execution 
of instruction processing by the sub-controller 210 in accordance with 
instructions described in programs recorded on recording media of the 
sub-memory 21 4, etc. 

The sub-display unit 212 is constituted by a display screen 120 of the 
display of the wristwatch-type information processing device 101 shown in FIG. 
1 and as well as showing the time, shows the state of communication with the 
first information processing device (portable telephone) 100 and displays 
operation content and results of operations, etc. The sub-switches 213 
consists of switches etc. (not shown) provided at a side surface or upper 
surface of the wristwatch-type information processing device 101 and carry out 
various operations with respect to the sub-unit. The sub-memory 214 consists 
of various ROM and RAM, etc., and stores programs executed by the 
sub-controller 21 0 and various data. 

The sub-controller 210 controls displaying at the sub-display unit 212. 
i.e. the same content as part of or the whole of content displayed at the display 
unit 207 (display screen 110) is displayed at the sub-display unit 212 (display 
screen 120) based on data received from the sub-transceiver 211. The 
sub-controller 210 also displays content differing from the content displayed at 
the display unit 207 (display screen 110) of the portable telephone .100 but 
relating to the content displayed at the display unit 207 (display screen 110) of 
the portable telephone 100 at the sub-display unit 212 (display s^ireen 120). 
Information processing device processing procedure. 

FIG. 3 is a flowchart showing an example of a processing procedure of 
an information processing device of this embodiment. In FIG. 3, first, a 
determination is made (step S301) as to whether or not there has been a 
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display designation in order to display content at the display screen 120 of the 
second information processing device (wristwatch-type information processing 
device) 101 shown in FIG. 1. This display designation can be a designation 
inputted via the sub-controller 210 of the wristwatch-type information 
processing device 101 shown in FIG. 2 or can be a designation received by the 
sub-transceiver 211 inputted via the switches 206 of the first information 
processing device (portable telephone) 1 00. 

In step S301, a display designation is waited for and when there is a 
display designation (when step S301 is affirmative), it is then determined 
whether the display content designated in step S301 is held, i.e. a 
determination is made as to whether or not this display content is already 
stored in the sub-memory 214 (step S302). When this content is already 
held (when step S302 is affirmative) step S305 is proceeded to. 

On the other hand, in step S302, when there is no display 
content held (step 302 is NO), a request is made to the portable telephone 100 
to send this display content (step S303). After this, it is determined whether or 
not the display content the transmission of which was requested in step S302 
has been received (step S304). Receipt is awaited, and when received (when 
step S304 is affirmative), step S305 is proceeded to. Then, in step S305, the 
display content is displayed at the display screen 120 (step S305). the 
successive processes are complete, and the state of step S301 is returned to. 
Display screen content. 

Next, a description is given of the content of the display screen. FIG. 4 
to FIG. 7 are views illustrating the display content of the display screen 110 of 
the first information processing device (portable telephone) 100 and the display 
screen 120 of the second information processing device (wristwatch-type 
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information processing device) 101 . 

In FIG. 4, a battery symbol 401 of a battery-type figure indicating the 
remaining battery charge, an antenna symbol 402 of an antenna-type figure 
indicating the communication state, i.e. the radio sensitivity, and the date, day 
and time are displayed at the display screen 1 1 0 of the portable telephone 1 00. 
The same content as is displayed at the display screen 110 of the portable 
telephone 100 (battery symbol 401 , antenna symbol 402, current date, day and 
time) is also displayed at the display screen 120 of the wristwatch-type 
information processing device 101 . 

In a mode for displaying the same content, the content of the display 
screen 110 of the portable telephone 100 and the content of the display screen 
120 of the wristwatch-type information processing device 101 are the same. 
The content of the display screen 110 of the portable telephone 100 can 
therefore be identified by looking at the display screen 120 of the 
wristwatch-type information processing device 101 even when the display 
screen 110 of the portable telephone 100 cannot be seen. For example, the 
content of the display screen 110 can be confirmed by looking at the display 
screen 120 of the wristwatch-type information processing device 101 when the 
portable telephone 100 is in a bag or the like without taking the portable 
telephone 1 00 out of the bag, etc. 

The display screen 110 of the portable telephone 100 is usually located 
close to the speaker 204 and it has therefore been extremely difficult to view 
the content displayed at the display screen 110 while the person using the 
telephone is talking with the speaker 204 of the portable telephone next to their 
ear. However, here, the content displayed at the display screen 110 of the 
portable telephone 100 can be confirmed during a conversation by displaying 
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the same content as the content displayed at the display screen 110 at the 
display screen 120 of the wristwatch-type information processing device 101 
and looking at the display screen 120. 

This is particularly useful for telling people about data such as 
telephone numbers etc. stored in the portable telephone 100 during a 
conversation. A person can therefore inform someone of data in a more 
accurate rrianner because the problem of having to take the speaker away 
from your ear in order to confirm the display content of the display screen 110 
and the put the speaker back next to your ear again is resolved and a 
conversation can take place while looking at the display content. 

In FIG. 5. the content of a received mail message is displayed at the 
display screen 120 of the wristwatch-type information processing device 101 
and the content of a sent mail message is displayed at the display screen 110 
of the portable telephone 100. Here, a cursor 501 is displayed while a mail 
message to be sent is being made. Here, different content is displayed at each 
screen, but both can be viewed simultaneously by displaying content relating 
to both, i.e. a received mail message is displayed at the display screen 120 of 
the wristwatch-type information processing device 101 and a mail message to 
be sent (a reply) can be easily made in line with the content of the received 
mail message while looking at the content of the received mail message. 

In FIG. 6, the content displayed at the display screen 110 of the 
portable telephone 100 and the content displayed at the display screen 120 of 
the wristwatch-type information processing device 101 are connected so that 
by displaying content as if there was just one screen, the content can be made 
easy to see either without large amounts of data having to be split-up or 
continued. 
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It is also possible to display information present at a lower level of the 
content displayed at the display screen 110 of the portable telephone 100 at 
the display screen 120 of the wristwatch-type information processing device 
101. For example, in FIG. 7, a title of "weather forecast" is displayed at the 
display screen 1 10 together with regions of "1 . Tokyo" 701 . "2. Chiba" 702, and 
"3. Kanagawa" 703. The content of the weather forecast for each region is then 
displayed at the 120. 

Specifically, information of "Weather for the Tokyo region: Fine, 25^*0" 
71 1 present at a lower layer is displayed for "1 . Tokyo" 701 , 'Weather for the 
Chiba region: fair, sometimes cloudy 24**C" 712 is similarly displayed for "2. 
Chiba" 702, and 'Weather for the Kanagawa region: Clear at first, cloudy later 
25"C" 71 3 is displayed for "3. Kanagawa" 703. 

Information existing at a lower layer can therefore be displayed at the 
display screen 120 by selecting prescribed information at the display screen 
110 and information existing at corresponding lower layers can also be 
displayed at the display screen 120 for other information displayed at the 
display screen 1 10 by making selections using a cursor (not shown). 

As described above, according to this embodiment, the sub-transceiver 
21 1 receives data from the portable telephone 1 00 via wireless communication. 
The sub-controller 210 controls the sub-display unit 212, and the same content 
as part or all of the content displayed at the display screen 1 10 of the portable 
telephone 100 is displayed at the display screen 120 based on the data 
received by the sub-transceiver 21 1 . Display content can therefore easily be 
confirmed even when the display screen 110 of the portable telephone 100 
cannot be seen which improves usefulness for a user while confirming 
displayed content. 
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Further, according to this embodiment, content displayed at the display 
screen 120 is information relating to the amount of charge remaining in the 
battery of the portable telephone 100, i.e. the battery symbol 401. The charge 
remaining for the battery of the portable telephone 100 can therefore be 
confirmed even when it is difficult to see the display screen 110 of the portable 
telephone 100. 

Further, according to this embodiment, displayed content is information 
relating to the state of communication (radio sensitivity) while the portable 
telephone 100 communicates with the base station 102. The state of 
communication (radio sensitivity) of the portable telephone 100 can therefore 
be identified even when the display screen 110 of the portable telephone 100 
cannot be seen. 

As described above, according to this embodiment, the sub-transceiver 
21 1 receives data from the portable telephone 100 via wireless communication. 
The sub-controller 210 controls the sub-display unit 212, and data differing 
from but also relating to content displayed at the display screen 110 of the 
portable telephone 100 is displayed based on the data received by the 
sub-transceiver 21 1 . Content relating to this displayed content can therefore be 
viewed simultaneousily when content is displayed at the display screen 110 of 
the portable telephone 1 00. 

According to this embodiment, displayed content is content relating to 
information existing at a lower layer of content displayed at the display screen 
110 of the portable telephone 100. The content displayed at the portable 
telephone 100 and content at a lower level to this displayed content can 
therefore be viewed simultaneously. 

According to this embodiment, this information processing device can 
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be worn on a persons arm and can therefore easily be carried about, and the 
content of the display screen can be viewed simply by a person raising their 
arm. 

YhSv^nformation processing method for the embodiment described 
above can be irfTpleinented by executing a pre-prepared program. This 
program is recording on a^eomputer-readable recording medium such as a 



hard disc, floppy disc. CD-ROM, IvrO^^or^DVD etc., and is executed by being 
read from the recording medium by the it^t^mation processing device. This 
program can be distributed via the aforementionfe<jrecording medium or as a 
medium transmitted via a network such as the internet>gtc. 

As described above, according to the present invention, data 
transmitted via wireless communication from another information processing 
device is received, and content which is completely or partially the same as 
content displayed at the display screen of the other information processing 
device is displayed based on the received data. The display content can 
therefore easily be confirmed even when it is impossible or difficult to view the 
display screen of the other Information processing device. This makes the 
information processing device much more convenient for the user while 
displayed content is being confirmed. 

According to the present invention, content displayed by the display 
means can be information relating to remaining charge of a battery of the other 
information processing device. Charge remaining for a battery of the other 
information processing device can be easily confirmed even when the display 
screen of the other information processing device cannot be seen or is difficult 
to see. This gives an infornriation processing device which is much more 
convenient for the user when identifying displayed content. . 
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According to* the present invention, content displayed can be 
information relating to a communication state while the other information 
processing device communicates with an external device. The communication 
state (radio sensitivity) of the other information processing device can therefore 
be easily confirmed even when the display screen of the other information 
processing device cannot be seen or is difficult to see. This gives an 
information processing device which is much more convenient for the user 
when identifying displayed content. 

Further, according to the present invention, data is received from the 
other information processing device via wireless communicatioh, and content 
differing from but relating to content displayed at the display screen of the other 
information processing device is displayed based on the received data. Display 
content displayed at the display screen of the other information processing 
device and content relating to this display content can therefore be viewed at 
the same time. This gives an information processing device which is much 
more convenient for the user when identifying displayed content. 

Moreover, according to the present invention, the displayed content 
can be content relating to information present at a lower level of the content 
displayed at the display screen of the other information processing device. 
Content displayed at the display screen of the other information processing 
device and content of a lower hierarchical layer of this displayed content can 
therefore be viewed at the same time. This gives an information processing 
device which is much more convenient for the user when identifying displayed 
content. 

According to the present invention, this information processing device 
can be worn on a persons arm and can therefore easily be carried about, and 
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the content of the display screen can be viewed simply by a person raising 
their arm. This gives an information processing device which is much more 
convenient for the user when identifying displayed content. 

Further, according to the present invention, data is received from the 
Other information processing device via wireless communication, and content 
that is either completely or partially the same as content displayed at the 
display screen of the other information processing device is displayed based 
on the received data. The content displayed can therefore easily be confirmed 
even when the display screen of the other information processing device 
cannot be seen or is difficult to see. This gives an information processing 
method which is much more convenient for the user when identifying displayed 
content. 

Further, according to the present invention, data is received from the 
other information processing device, and content differing from but relating to 
content displayed at the display screen of the other information processing 
device is displayed based on the received data. Display content displayed at 
the display screen of the other information processing device and content 
relating to this display content can therefore be viewed at the same time. This 
gives an information processing method which is much more convenient for 
the user when identifying displayed content. 

Moreover, according to the present invention, the displayed content 
can be content relating to information present at a lower level of the content 
displayed at the display screen of the other information processing device. 
Content displayed at the display screen of the other Information processing 
device and content of a lower hierarchical layer of this displayed content can 
therefore be viewed at the same time. This gives an information processing 
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method which is much more convenient for the user when identifying displayed 
content. 

According to the present invention, this method can be recorded as a 
program executable by a computer. This program can be read by machine and 
as a result a recording medium capable of implementing this method by 
computer can be provided. 
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